[ 0001] W RELESS COVMUNI CATI ON METHOD AND APPARATUS COORDI NATI NG NCDE-B' S
AND SUPPORTI NG ENHANCED UPLI NK TRANSM SSI ONS DURI NG HANDOVER [ 0002] FI ELD OF
| NVENTI ON [ 0003] The present invention is related to a wireless

comuni cati on system More particularly, the present invention is related to
a nmet hod and apparatus for coordinati ng Node-Bs and supporting enhanced
uplink (EU) transm ssions during handover. [0004] BACKGROUND [ 00051Many
schemes have been proposed to inprove coverage, throughput, and

t ransni ssi onjohatie MIRELBES EUMMENSTABSINOMETEOD hiNrsi AgeARR@bion partnership
proj ect (3GPP). OoeOGDINABINGWEIDXRBERND SSPPoORmWe LR slerst i ons for

schedul i ng and assi MRINYKFHANSMIEBIOND Y RINal HeharovetRr esources from a

radio network contioller (RNC) to a Node-B. A Node-B can nake nore
ef ficient deghsi;ons and manage ragi RGeS on a short-term basis
better than gﬁngNC, even if thghﬂﬁggre éﬁns 5§§rall control over Node-Bs.
A similar apiPeich hibeairesenidjpvbetior Sdopited to e ddwidss nkofonichtigh speed dat a
packet accesg{JISDRA)e L0u:RAL5M. Wl ¥eLrsal:.. il ni.cation system
(UMTS) frequéﬁcy divf%?oﬁ?gdgrex %FDD I%Mda#?%%ggkgggggﬁmgﬁgi%%P(TDD) nodes
[ 0006] | t has2EHasEhdEncopuiuiing AbudetHratnd apboriien cebised mplirk yEGhhanced wit h
the use of npdhdaAGGERSSInE M dadr, (MAC) | evel automatic repeat request (ARQ
and hybrid ARQ (H ARQ . Application of these techniques during soft
handover provides additional significant benefits. [0007] Figure 1 shows a
conventi onal {oa04lel ess nmul ti-cell cBARUKGROEINION system 100 including a
w reless trapspi,t/regeive.unit RU) 105, a Node-B 110, .an RNC 115, and at
| east two ce{bﬁg‘%j120A§£3f§5§f9m§%1%a%¥%?@tpﬁ°ém§?gm TSROV SRS Gy ved by t he
Node- B 110. W#NobieaBridsfbnilgteagrion BT bedsihigsibirdn RNGd Edberadresurtnegdiage in t he
cell offerin I ondit] i.s_determ ned het n.cells 120A
and 1203, a %ﬁ% g&@?ﬁkﬁ%%§£§555 |h%?%%%%%%ﬁwetﬁeg&dmxm%ﬂsg%%uhﬂg

and assigning uplink (UL) physical chaanse! resources from a redio network

controller (RNC) to a Node-B. A Node-B can make more efficient decisions and

manage UL radio resources on a shori-term basis better than the RNGC, even if
the RNC retains overall contrel over Node-Bs. A similar approach has already
been adopted in downlink for high speed data packet access (HSDPA) in both
universal mobile telecommunication system (UMT'S) frequency division duplex
{PDD) and time division duplex (TDD) modes.
[0006] 1t has also been recognized that performance is greatly enhanced
with the use of medium access control (MAC) lewvel automatic repeat request
(ARQ) and hybrid ARQ (H-ARQ). Application of these technigues during soft
handover provides additional significant benefits,
[0607] Figure 1 shows a conventional wireless multi-cell communication
system 100 including a wireless fransmit/receive umit (WIRU} 105, a Node-B
110, an RNC 115, and at least two cells 120A, 120B. Each of the cells 1204,
1208, is served by the Node-B 110. Node-B 110 is controlled by the RNC 115,
When a change in the cell offering the best racdio conditions iz determined
between cells 120A and 1208, a handover process is initiated.
[0008] An "intra-Node-B handover” occurs whien a WIRU changes from one
cell to another cell controlied by the same Node-B, as shown in Figure 1. An
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[ 0008] An "i ntra-Node-B handover" occurs when a WIRU changes from one cell
to another cell controlled by the sanme Node-B, as shown in Figure 1. An

"i nter-Node-B handover" occurs when a WIRU changes from one cell to another
cell controlled by a different Node-B. In the latter case, the Node-B that
controls the cell before the handover is called a source Node-B, and the
Node-B that controls the cell after the handover is called a target Node-B.
[ 0009] During soft handovez, a WIRU establishes a plurality of connections
with a pl ur aibteyNefe-BordeBs" derurawhac s WERTS Giangbd¥réh b o851 tabinen, a probl em
may arise f '5%-]39 Lon. A receive

conflicti ng%%gﬁgﬁgﬂ) Ssli ong%tcl?i]deag%' ?ﬁg}{ef%%%?ﬁ Hor Q"%ﬁggﬁﬁcﬂﬁﬁés B. It
al so di f fi cube ctlbpefpredhprmijorer is sglddve sodes didde-BNehPtRQRHS-BHhat - A RQ
positive andpegati ¢ %g&% A S) generated by a
plurality of_ Node- Bs@n%ﬁ%;&goft ﬁ%@géélggag%%é\ﬁ%m%‘r ocess in Node-Bs may be
corrupt ed dJP@%qg sof PURREfeH handover] oW cHablishs hothrtly slepportiondt ARQ acr 0ss
mul tipl e NodeitiBs plushien of Re1WIRY dnSactife 84f trn B2 | | ace the

ACK/ NACK generat.i o ?anti in thea“%I;eN§C:§;L m%irﬁ%ﬁqgl\e{ﬁd\?"éésﬁgﬁéﬁ%‘?ye ACK/ NACK
based on thé' 8 Gﬁf’{i’fd‘#ﬂ%’ﬁfk ﬁ@%?ﬁ?ﬁ?@‘ NoW e REBsmastssemixpernticthig&appr oach
presents a srgnrinidsivanthedaligyirdOmbRehdCKANACIE DI RGE SIS, atdl g B S, hi ghly
undesi r abl eégﬂﬁmjp fl%grir‘%ncc? rd%aso S. 001%]31")&/‘%§n a WIRU nnder goes an

i nt er - Node- B har d “hanaover, “tHefB8% i FoLFo5s BRI Pesfirtenaed avegativce Node- B,
which is a NobevB:dgeherte AERMN AN guetrated be O piatLHe6HNABYs Mk sguiccessf ul |y

recei ve EU tL,ansi. s oacket s that hayve. been NACKed prior to
har d handover acﬁa\gg%ig‘gﬁpﬁg%seg%%?%eg%ﬁﬁh cg%%%?‘%/‘ﬁﬁlgﬁ?#hﬂ?w@%sources may
not be provil8@§! wi t hOenoeigrd ishyepabl-4RE eursesultinictthdeBounaateel | . |1 f data
bl ocks that vwane ibaeh: NAGKesd :pL ver..are retransmtted to the
sour ce Nodeggqgefore t he han’éggfﬁéig%%%atl on %?er}f"ég%mg%pl ng%n,mf ose data

bl ocks can SHRTESE fhia TR eC AR Fobreedion thebypodie frofaghe HABD® decodi ng. I n
this way, {heddaoibnget akesyhbion aeuant a0mn Rl Rliell Bl sGkAfloyah fai | ed
transm ssions_of those data bl oc in the source cell. [T data bl ocks that
have been NACKEYW B ‘%PSI:F%WH%% & (B PedpEraTse Teg ansmi tted to the source

T ansm U1 cd-again | At be farget el e pew o oo ppaeprer Al eer the
s 1, . .as s. hi s case,
previous tr 5’%%?@1&15%@% tc@fﬁs g?m’fehlg%%”%avf}ﬁﬁbi‘so% ﬁgd?'ﬁ Refrze Sadrkegdest is are not
Utilized. [cODRR{SUNMARY suq@SAEY Tiveivp EEben sriiniten fir i adieelBied to a

wi rel ess comgld BL&atiisBRdT8L; s _f.or ,coordi.nati Node- Bs
during handover for enhgdnrge up ﬁﬁ?‘%ﬁg%ﬁ?@%‘%?%ﬂgﬁﬁ% may be a
wirel ess cofERTESIIN ByurermespofNeroadalodt: Boagitpiyrica nesontegr at ed

circuit (I Cln the source cell. If data blocks that have been NACKed prior to the handover

is

are retransmitied to the source Node-B before the handover activation timer
expires, those data blocks can be combined with the previcus data blocks for H-
ARQ decoding. In this way, the decoding iakes the advantage of previous,
although failed, transmissions of those data blocks in the souree cell. If data
blocks that have been NACKed prior to the handover are not retransmitted to the
source Node-B before the handover activation timer is expived, they have to be
transmitted again in the target cell as new data blocks, In this case, the previous

transmissions of these data blocks in the source cell are not utilized.



[0014] I n one enbodinment, a wireless nmulti-cell conarmnication system
includes an RN C, a plurality of Node-Bs, and a plurality of WIRUs. Each
Node- B serves at |east one cell and schedul es EU transm ssions fromthe
WRUs. Once an RNC recogni zes a need for soft handover, a WIRU est abl i shes
connections to Node-Bs in an active set. One of the Node-Bs in the active
set is designated as a primary Node-B and all other Node-Bs are designated
as a non-pri Node- B. An RNC or g\ el ects a prinmary Node-B and
inforns the n?%%r Node- Bs about the pr|§§F§ Node-B. During soft handover,
the primary NO4&-B schedurrest Fyeriansnrdstiet o anvipless cmsuAGKNACK.

[0015] I n a sepehahed epnesiuiBRtosrd@Rss b4l sjnﬂﬁ'ﬁﬁ rd. handover for a WIRU
connected to the source. Node-B. The HNC leén}% or ns th%é&g%%%eenhﬁ%c& -B when t he

WIRU wi | | st CHTSHSIR0 AL FRPAFERTHEY §h 2 Whtelees tosimmpictnmestead t o t he
sour ce Node- & RIea Rife-Bends: aninagtitvyathramt Gidyrer to the source Node-B to

set the tine.fof. handover. The handover, is caonpleted when the activation
timer expi reéo.o*‘Foom]q’?’Wé‘e ST R B Sl yHEe} rBuRibREcR ST Stther @ are any

previ ously tmawged 4t RNC datlaraigokBode-Bd) ahd Wehea e gaviNel, e.a5 kg edged
(NACKed) by ghe.s0urge. eug. n.otder recelye as n reviously
NACKed data packet s é%'%%%§? F%i%%?%ggsF%ghﬁ%??$%F§éﬁW%ﬁﬁé?R%R%ires, t he
sour ce Node- Brffags aRiff 6 stecaghigespe | Toed thyr antl/londad,us tWaRDDSMHLaRQn and codi ng
schene (VCS) cdiseiohF, 108k RACKEL: Ll F83hORS pECNL DY, Lhe, WIRU.
[ 00171BRI EF DESCRI PTI ON OF THE D%A\?\v l\?regﬂ’[ig%%’ﬁf‘%@%%?én %‘E%ﬁl‘ieega“iﬁnder st andi ng
of the i nvent§ERaidEspeTmee Yodsrht wnfenl} ohboidegpsdestasignbieons a ginven by way of
exanpl e and ey pdey, ket b, WORDUARLL OB LIS AGCAARANYLNG draw ngs
wher ei n: [00%%Lﬁﬁg§%§ shows a conventioqnal wTeless comuni cation system
[ 0020] Fi gur e“2%% LB S IR T Aot Bs Diring seft hentidver thequated i n a

Node-B schedules EU transmission and performs ACK/INACK,

i0018] In 2 separate embodiment, ax RNC initiates a hard handover for &

WTRU connected fo the source Node-B. The RNC informs the source Node-RB

when the WIRU will stop transmission and reception while being connested to

the source Node-B. The RNC sends an activation timer to the source Node-B to

set the ¥ime for handover. The handover is completed when the sctivation thmer

expires.

16016] The source Node-B may determine whether there are any previousky

transmitted data packets that were negatively acknowledged (NACKed) by the

source Node-B. In order o receive as many previcusly NACKed data packets ag

possible before the activation timer expires, the source Node-B may adjust the

priority and/or adjust a modulation and coding scheme (MCS) used for data

packeb retransmissions sent by the WI'RU.

00171 BRIEF DESCRIPTION OF THE DRAWINGS

[0018: A more detailed understanding of the invention may be had from the
following descriptid’%, given by way of example and to be undersiood in
conjunction with the 'accompanying drawings wherein:

[0G19] Figure 1 shows a conventional wireless communication system;



pri mary Nod
i nvention;
function |l o

handover in

e-B during soft handover for EU in accordance with t

he present

[ 0021) Figure 3 shows a system which uses an ACK/ NACK generati on
cated in a primary Node-B during soft handover for EU in
accordance with the present invention; [0022)Figure 4 is a flowhart of a
process including nethod steps for coordinating Node-Bs during soft
accordance w th one enbodi nent of the present invention; and

0023] Fi gur lowchart of a process including nmethod steps for
Lrior%tigingcﬁﬂ 8§%$@W56ﬁﬂﬁﬁgﬁééﬁﬁﬁﬁﬁaﬁﬁtaﬂ§gﬂ#tbmﬁmﬂ@48 bef ore hard
handover is m%wBlﬂm%%ﬁm%Mi mraiSeRMIat R wpadi geat, of the
pr esent |nvent [ 0024] DETAI LED DESCRI PTI ON OF THE PREFER EMBODI MENTS
[ 0025] The presént ‘i nvention will be described with reference to the dr awi ng
figures wherl@i2a! | i keFigomes Bihcevsm&pﬁi@ﬁ]eﬁhmhldé& et e SCk hieaughaut |

[ 00261Her eafd gL;

user equi prrentbdéﬂg&ﬂms&n%mg %ﬁ%ﬁnn% C}%‘@go %@H%@Qgrﬂfgén} Lg(rj f%? a

pager, or art

envi ronnent .
i ncl udes bu

h@ﬁEﬁVmwmeMeV|ce capabl e of operating in a w

rel ess

0d28027] Wipen 1 &f erbedlaliOeNepRAIL Shendile 81T f9lagy " Node- B

t is
coordinating Node-Bs during soft handover in accordance with one embodiment

of the pregent invention; and

[6023] Figare § is a flowchart of a process including method steps for
prieritizing the transmission of NACKed data in a source Node-B before hard
handover is completed in accordance with a separate embodiment of the present

invention.

[0024] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[002E] The present invention will be described with reference to the
drawing figures wherein like numerals represent Hke elements throughout,
H0028] Hereafter, the terminclogy "WTRU™ includes but is not Kmited to &
user equipment (IJE), a mobile station, a fixed or mobile subseriber wmit, a pager,
or any other type of devies capable of operating in a wireless environment.
0027 When referred to hereafier, the terminclogy "Node-B" includes but is
not limited to 2 base gtation, a site controller, an access point or any other type of
interfacing device in a wireless environment,

10028] The present invention may be implemented ix any type of wireless
communication systems, such as UMTS - DI, TDD, time division SYNCHTONOUE
code division multiple access (TDSCDMA), code division multiple access 2000
(CDMAZ2000) (EV-DO and EV-DV) or any other type of wireless communication
system,

[6029] The features of the present invention may be incorporated into an

IC or be configured in a circuit comprising & multitude of interconneciing

components,



not limted to a base station, a site controller, an access point or any
other type of interfacing device in a wireless environnent, [0028] The
present invention nay be inplenented in any type of wi reless comunication
systens, -such as UMIS - FDD, TDD, tine division synchronous code division:
mul ti ple access (TDSCDMA), code division multiple access 2000 ( CDVA2000)
(EV-DO and EV-DV) or any other type of w rel ess comruni cati on system

[ 0029] The features of the present invention nay be incorporated into an IC

or be confi quass@qi in ﬁgﬁierwwwscaoaﬂe@ze@ RlAcdiokintpeened ofHLeh§Pnnecting
conponents. 030 d2 shows a wireless pmulti-cell comrunication

syst em 200 V\‘ﬁ?l U5 % bpduler fesatridr @ PHEATR O 2 FFAsRcs "RNodRe B i n
accor dance Wrkdant enpioR STR wirdlve I&iﬂl‘@ﬂeﬂ hhguitElot S;&tdﬂd(?b hnchiRlkd o

(e 10n aRbaS S Ao 31 Soasnt iy 10y AoB dhild Yitead €67 o0,

2603, 260C) fDedtality @6&0HA26M0028680Q, 2608, 38600 .elelby260handBibe-obk 2840y Cel | s 260B

are served t Al | trolled by

t he RNC 215b%[36%§i%r| na@%;l%t%B es&ove}:’y&t C@\%ﬁ%i%%& tg‘bli%f’cghes nul tiple
connect i ons ki 2M WMRWH@JES%EB@IG #él uded in an active set. Each

transm gsi onghgpm t thBL%%OM@OVQr 0gES 1k %gp%&gﬂggsygﬁ% gch of the

Node-Bs 210. One of the int active set 1Is I'ghated as a
pri mary Node®prehions withidredtode&¢ Baf Dﬂ@é@-%§ﬂ%"%@§l%@? tregsmaissigon- pri mary

Node- Bs Zloa‘mzﬂ%@ﬁ‘ﬁ@ZM%cééaecﬁhgéﬂeﬁae%ﬂyhh@acﬂ%fﬂﬁ@ﬁ)ﬁdd\@%'OBO%J-OA i ncl udes

a MAC entity cl a UL sPbedul er 255. Each_qf _the non-primry
Node- Bs 2108’%?93@‘3? %@Pﬁ@ %a‘?{%(@s@ﬁgt ef“ﬁ“%%‘éﬁ%a?@&%’w&?% Meedentities

250A, 2503, thantheeSodelB4 mrﬁsmwm@@ﬂma@h Neabedopion. 255 in the MAC
entity 250A fOﬁSZrJ espoﬁg Isg{;vs% {n g r&eg:\%l mgargr %ﬁdeE!EfJE ‘;102%%6%625 a%&ﬁ
entity 250A including a UL scheduler 258, Each of the non-primary Node-Bs
2108 also includes a MAC entity 250B. Each of the MAC entities 2504, 2508,
handles U transmissions. The Ul s;cheéuier 255 in the MAC entity 250A is
respongible for scheduling the BT trensmissions,
{0038} In accordance with one embodiment of the present iInvention, the T7L
scheduler 255 is implemented only at the primary Node-B 210A during soft
bhandover. The WIRU 205 receives a UL transmisgion schedule only from the
primary Node-B 210A in a primary cell 260A. However, the primary Node-B
210A cannot send the scheduling information to the non-primary Node-Bs 2108
In every transmission time interval (T'TI). In order to allow the primary Node-B
2104 ‘o allocate resources for the WIRU 205 to transmit in cells controlled by
the non-primary Node-Bs 2108, those resources scheduled by the primary Node-
B 2504 in & plurality of eells 2608 controlled by the non-primary Node-Bs 2108
cannot be assigned by the non-primary Node-Bs 2108, Therefore, some physical
resources common to all of the cells in the active EU subset should be assigned
and reserved by & particular Node-B for the WIRTJ 205 during the soft handover,
g0 that those resources can be used only by the primary Node-B 2104,
(00343 The UL scheduler 255 located in the primary Node-B 210A congiders
the interference level caused by the U transmission at any cell 2604, 2608,



[ 0033] I n accordance with one enbodi nent of the present invention, the UL
schedul er. 255 is inplenented only at the primry Node-B 210A during soft
handover. The WIRU 205 receives a UL transm ssion schedule only fromthe
primary Node-B 210A in a primary cell 260A. However, the prinmary Node-B
210A cannot send the scheduling information to the non-primry Node-Bs 2103
in eveiy transmssion tinme interval (TTlI). In order to allow the primry
Node-B 210A to allocate resources for the WIRU 205 to transmt in cells

tc?]nt rolled %thlﬁtﬁl@ﬂﬂ%ﬂﬁwﬂsfﬂwef Eﬁo@&%&e}:&%@xﬁﬁl arMB ﬁiﬁ%ﬁﬁeﬁs&&egul teg by
e primary . ural i S controlle y e
non- pri mary 6*81"33%‘32]? Bhg’égn#getprﬁﬁmﬁt%daﬁe%% &ﬁ SFASFHYRIFST Node- Bs
2103. Ther eflevek pf ﬂmrﬁé’mﬂ]mﬁcsabh ties ahy ﬁe@f@mﬂwﬂsoaralahoo&mmh&h@el s in the
active EU subset sh .b SSI arti o ar Node- B f or
t he WIRU 205 8UP TR egi stge TREhdo o%eaf% e‘c%ﬁ%&?%gés{%arr% SBEYEEE can be used
only by 'lt\kr;g e Bh@r%lﬁNe@Bet&eZ@QApGSEWM?mostmkheﬁMmms@@@dmcaa edEiUn t he
primary t he

left GHISONAL RS, oHE o U0 SRGORR - BSlop SBERY

transm ssi on at any ubset to be

bel ow a predés &F¥H We@erﬁétWWrW@Ieﬁ)w iikidy ?@ﬁéﬁé@‘hi’ev@mam@ the primry
Node- B 250A i, i8 4t e itddRsitiche pover | evel of the WIRU 205 such that the
interference levels are _also within the nmaxi rum all owed interference |evels

at ot her cel 0855608, ToeBb schgiuiph idiranapinn & rEpErirpeiops EEd<0t o rel ay
Ineceissar]y [ rﬁz@sr Bsamel | @gma%uﬁhu@B 2%?@51&3&%@&1&@%&@13%@% Iﬁdmglsﬁﬁtzerl B gr enceh
evel, of t ells ontroll.e t he, non-.pri mar. e- to the
pri mary Node- ?%Athe\%ﬁ%ﬁ 5?#‘? ﬁecﬁgiﬁsﬁﬁh‘?g‘?dﬁ&&? ﬁg{c’?'%ﬁ I%QQEHﬂggFe the UL
t ransm ssi ongrim{:9@E536TAcaiEIugh Hedill edgdulvgenimbitbn it salidrianiptiicted to t he
W'RU 205 onl %Otg@eoq{l mary Node-B 210A through the primary cell 260A
ver

During soft he WIRU 205 receives EU scheduling information only
in the pri naiGS)SQiel |  26GR co@bdimeat hhe itenENodhBdal 4 rgelerteobneiticon is valid

inall ot herth%%chdm%@%em%%&@zo& %@@Nm@a@aﬁg&@%m Lg o} fGaPib MBIy Node-B
250A is selected by either th ahe ANC 215 may

choose a NodBighst mereerigge %ﬁ@r?ﬁﬂg%@@"eééﬁ@éﬁ@%é&ﬁﬁg é@r?‘@@??éytmécm ved data
bl ocks duri ngnﬁmgréggg{-ﬁn &deﬂ.@ wi ndow as a prinmary Node-B. 10037]1n

anot her errbodl nt, NC 2 ener at statistics for. each
r‘ﬁ nanot eT em od ent, the Pﬁ?@ 215 generates stat?stms for each

Node-B, such as a bit error rate (BER) or a frame error rate (FER), or the like,
over a predetermined time period. Then, the ENC 215 may select & Node-B
having the best performance to be the primary Node-B 2104, The RNC 215 then
notifies the WIRU 205 and all other Node-Bs about the primary Node-B 210A
via radio resource control (RRC) and [ub signaling, respectively.

i0058] In ancther embodiment, the WITBU 102 may choose a Node-B 210
that has the best downlink pilot power, (.e., best downlivk path loss or highest
code power), as a primary Node-B 210A. The WTRU 208 measures the power of
pilot signals received from all Node-Bs 210 and selects the Node-B 210 having
the highest pilot power to be the primary Node-B 210A. The WTRU 205 then
notifies all other Node-Ba about the primary Nodse-B 210A via faet physical layer
gigneling,

[0039) The WIRU 205 may report the downlink pilot power of a1l cells 260
to the RNC 215, The ENC 215 then chooses one Node-B 210 to be the primary

£~



Node-B, such as a bit error rate (BEE) or a franme error rate (FEB), or the
li ke, over a predetermned tinme period. Then, the RNC 215 may sel ect a
Node- B havi ng the best perfoi mance to be the primary Node-B 210A. The RNC
215 then notifies the WIRU 205 and all ot her Node-Bs about the primary
Node- B 210A via radio resource control (RRC) and |ub signaling,
respectively. 100361l n anot her enbodi nent, the WI'RU 102 may choose a Node-B
210 that ha the best downlink pilot power, (i.e., best downlink path |oss

or hi ghest C@Q@ypmr&s@a@tﬁewm&@m%@a@% ¥ Ifd 12fiRx measures the
el ects the Node-B

power of pilot signal s receive om al | and

210 havi ng tH&LE 03 %f‘%?f“’bg%éﬁmﬁﬁ g R0 Pﬁ‘geﬁgﬁrﬁﬁ?‘? F%%ﬁé’%ﬁek?fm The WIRU
205 then nOtBEReBEEJdrtBéHBd) Mote- Beroabint thie widoRkyd NederRiZd 0A via fast
physi cal Iayer 391T RU 20 report the._downlink pilot
power of al | %8 bs%ﬂﬁe Dﬁ%h%irg{ ﬁeéveaﬁ&%kgﬁiéﬁ’ ‘@%oggpé}s one Node-B
210 to be thﬂxepﬁhémwmme:hem 20ased atincftthe NoopdHsriad abpht thk and

downl i nk qual i.t }%{ﬁ ] sed on the percentage
of correctly re% |1§|/-Iélg]3'cuitl[:‘L };QJ%] oC Lﬂ&%‘%%%&ﬁgl—rﬁ?%% the like), during a
predefined t [0A€0lwi nd&e paasentt meerdnrik i atkanjagtout wvef priorcet sy280i.s based on

Lhe WIRU receliuethauabi lenploh O wRRNRIons TR elboivk bR 210 a00 &l €5 Lhe WIRU
205 and all Bs 210 about the primary Node-B 210A." via RRC and

lab signal i n§Y Pespaetony g W“é@ﬁ@l&ﬂﬁ@%p?"é‘“s@ﬁ?dqvﬁven% ahdifien gy ant ageous
over prior agbnSYsiens. scﬁ&bl&g it BhspleesRRtor iaRV8REfeRIhce @m\t‘lﬁﬂé A@es not
receive conflicting schedul of KU trans sign f On::'l - B@’Pdu“ ng soft
handover. | nTSSeRIPEsMHFRLS AP %1 MrOHGRAy &No gﬁ%@ IR RS T ®Pat i on of an
interfer encephmgmcﬁa@ 7184 kothe FETRIT 8ESis infick fhwes ac anipaodd te sighalingon- pri mary

Node- Bs. Slg h 'y Node-B 210A to the WIRU 205 is
R LG e

much | ower i ng de ayfromthe RNC 215 to the WIRU 205.
[00411In a sé}@alate émacuipareret smifedguend, Bizsteohshavsw wélessmmil-tell- cel |

commoni catiop sy, | ar.; ure 2. As
shown in Fi gure @&%ﬁ?ﬁ% rt?lﬁg’??/ %{35&%@%%% |ncF?Ja]QD e%t :itsg 250A
i ncl udi ng an sherI NATEIIyeh dha Pormeg0 Slodeh| %OﬁhﬂécbﬁﬁﬁrBrWﬁrN@E‘}%@@éOA has the
ACK/ NACK gen%ﬁdﬂféaﬁ%mﬁn@m@ﬁe@%m@%ﬁ% HOA PPN o REE b AAMERARQ Wi th

i ncrenental redundancy, or 0 out n;gl enment i ng_i ncrenment al
redundancy. M«&@ﬁgwe@%ﬁé’?r%%wrﬂ\@éﬁ% PREPH et PREFE- B 210A

recei ves at increments! redundancy, or only ARQ without implementing incremental
redundancy.
004.2] Still referring to Figure 8, the primary Node-B 210A receives at
least one data packet from the WIRU 205 through the primary cell 2604 and
performs an exror check on the date packet. Any errorchecking method, snch as
a cychic redundancy check (CRC), may be utitized, Ifthe primary Node-B 2104
correctly decodes the data packet, such as passing the CRC, the primary Nsde-B
210A ftransmits an ACK to the WIRU 205 and also transmits the correctly
decoded daia packet tc the RNC 215. If the primary Node-B 2104 fails to
correctly decode the data packet, the primary Node-B 210A transmits a NACK to
the WIRU 2065,
10043] The non-primary Node-Bs 2108 also perform an ervor check on the
data packet. However, the non-primary Node-Bs 210B do not send ACEs or
NACEKs to the WERU 205. Instead, the non-primery Node-Bs send successfully

-



| east one data packet fromthe WIRU 205 t hrough the primary cell 260A and
perfornms an error check on the data packet. Any error checking nmethod, such
as a cyclic redundancy 41 eck (CRC), may be utilized. If the primary Node-B
210A correctly decodes the data packet, such as passing the CRC, the
primary Node-B 210A transmts an ACK to the WIRU 205 and al so transmts the
correctly decoded data packet to the RNC 215. If the primary Node-B 210A
fails to correctly decode the data packet, the prinmary Node-B 210A

transmts a dNAEK! B&atphekeWiRkhe208C 2[5 0B3}ikH Softiedtdpéar oy thbladenBs 210B al so

2108 do not HRP ALESTEHRCTAAE 0 RECTERRogsY NARL 4Rt P hon. pr i nary

Node- Bs sende&uﬁm&sdﬂsl |y decoded data packets to the RNC 215. During soft

handover, o he p ner. ACKs and
NACKs, and gtc))% 45 ol s Jr&“il %ﬁsl?ﬁeg@;rgnﬁs}&% H%Eﬁﬁc?%%%—?ogg B\’Rﬁ%%@ dentities
recei ved by Bsh@lOFomappe rmmdyfom@ng 13 Smmewe@§wmiemm% ng of

successf ul | iﬁe@é‘é&@e&ﬁ WIS S84 Setrldri (MRR NS SBhod LRIy radi 0 access
network (UT non-primary B are not aware of which
WIRUs have P@cﬁ@mredwt éWEJwaWJa%WP%ﬁ %wetivert AdepipdEryERode- B 210A,

the non-pri nppyNode-+B %h%%mcl@@lzm&%a:p afiodb @O0 apal i ng of the
WRU IDto route correctlﬁ recei ved transmn gs?ig%s to the corrept RNC radi o

link. Even t¥® sigprie st REOA REyD FeroutRer@edb THikieh WIRU i s
schedul ed, thenaasnaes edoiiy RIVE riabjelLBie Hlved Vel fie ppinifRNyddpde- B 210A.

[ 0045] Preferahly, the rlrrgr esoft |n|ngto process
transni ssi ongl,%‘qvﬁﬁ Ee Fﬁ% § Goﬁx‘bcihl %Sﬁ@ ﬁos(ﬁg ‘%@‘%’2 Bgaﬁ%?)}n?)tg?) € P8ach

transm ssi onzmildrhaidd igoht pdonty Medads 210A.t he prinmary Node-B sends a NACK to
the WIRU 205 e t } A f he primary
Node- B 210A, 08533 the%ﬁ%ﬁgﬁ %ata p%%@tﬁ&%ﬂco?}ﬁ%ﬂ% EQH {zl }'Bansm tted
dat a packet . prorese triatsraissionst Wiilatba npr-prisuayy N@éI%BEB%lO@mﬁ ﬁ@%ﬁ@@a@tore t he
NACKed dat a %Oagm éan@%@@@@m}gmﬁs ifflﬁe?ﬁ&% ﬁewaag—s @bt a RULREE, corruption

bet ween t he | exi | t1ple 1 ndependent ACKs

and/ or NAO(sthe[W@B@]g\ﬂﬁefﬁwé‘?ﬁQWrdéﬁ%mC&Pt @éﬁ%’?%%@ bbﬁf%c?&]? RTE235p| ement ed,
measur e shoukdade st@kendt:R. RO 84k tabit ielonGRln Wl ORiraBaaURACE

infociliation or a ne datalng;rcator is r l#] ggﬁodenableal\bde B 210t h
ot oot t ot EHe IARD DESRTERti e TP RN Or R HIED 86 S HOBaE ool or VPRU
H- ARQ pr ocesHACHRE datisheBes.i This @ﬂﬂnmemm ablan of Rifisbifr s@eaptioncal | y

required bec se t no. ot her a new
tra_nsm ssi o Q’F&‘%@%’% giﬁ? ?na Ve 19}11&3(3 Ofmuyi??ge mden’gengﬂnhgg}KsBs 210B may
si mply perfoandfarNAm Wi t hout using an increnent aI conbl ning process. This

el imnates t ft?o:;é]o‘c t %et,nez{n 1&8'&{3&&& cgﬁxbgﬁﬂgr%@ss is implemented, measures
shonld be taken to aveid soft buffer corruption. Seguence information or & new
data indicator is required to enable a Node-B 210 {o detect that the WIRU 205 is
no longer repeating data for a particular WIRU H-ARQ process, but instead is
sending new data, This is specifically required because the Node-B 210 hag no
other way to learn thet a new tranemission has started. Alternatively, the non-
primary Node-Bs 2108 may simply perform an ARG, without using an
incremental combining process. This eliminates the soft buffer corruption
problem,
[0047] In the case where non-primary Node-Bs 2108 perform simple ARG
without incremental combining, the WIRU 205 must transmit self-decodable

8.



[0047] I n the case where non-prinmary Node-Bs 210B perfoun sinple ARQ wi t hout
i ncrenmental conbining, the WIRU 205 nust transmt self-decodable data
packets to ensure that all of the Node-Bs 210 nmay decode transm ssions,
regardl ess of the result of earlier transm ssions. Preferably, the H ARQ
functionality is term nated at the Node-Bs 210. Each of the Node-Bs 210
sends to the RNC 215 successfully decoded data packets with explicit
identification of transm ssion, such as a transm ssion sequence nunber
(TSN). The RNG padBetydyensptd thabill ¢f the HodeBa 2pdoieptdscode kiavemedodsr om t he

non- pr i Mty Noder.Bs o b3recfl: MAC, AL i datiork 00 1ML A1D, LR, 215, 15 used
del for e?l e

to i nplenent an in-sequence dell verg gr ocess ring data to higher
| ayers over Hpfiopplivyfetepniakiet st the dboile8d 218 oRadhiebtingiiueBs 220@ndAf t er t he RNC

MAC entity 33@nd@sceofBlcel@diy dctode@ aadREkROwRhQERSS: sadd:i the data to
a radio link control (RIEC) (nﬁ}ot %hom)a%ﬁﬂ ssgd packetlgé%xrﬁgﬁl{b Z}Eti fied at

the RNC 215 BRFSEFEOWEINR 2S 20op@issine §P4Heg°% HEoRGR TR FeesRiEg iy

[ 0048] Al t_ermhja@oyauﬁueﬁ?@@gm@ag&%em o ket Lﬂrﬁll\la\éﬂﬁ@dé_@g %iIﬂBARS procfess,
transm ssi on ence_and/ or. new dat a_indi cation ) to allow for soft
conbi ni ng i nAtﬁ’ﬁgﬂ"r%ﬁX%ﬁ’i‘ %ﬁ?@lﬁ%ﬁg&glﬁﬁﬁeg%@m‘? CEE Hotdr€*tised to al | ow
sof t conbi nidegvirm rrivesnion-dpiiviering VaddodehiBEer2kPBs orbiealpif BRI jachiade- B 210A may
not have to : | a < i Si ons det er m ne
when combi ni%egéiieﬁggﬁffﬁggg%éé%é) 'n‘g%?r%%&]%gf %ngr’g g&\g%e%%?fi%ﬁ% for the
transmi ssi orreofdsABR/PNASH, Treadatfesiata Prersfiorlst copiréldRLOSmat ymohr onous
transmi ssi onygJhe, At NAGK-IRSS a08s gﬁ%’z% ARP el WRRLRI0G 5 1o DY AUE T T

delay with respect to the correspon transmssion or the Eli]
channel al | J&&1EBFLrEE%E#EE- The second option is an asynchronous

transm ssi onpodBjer e xS, Gieudel-ayshal MReich g WIRDSD] Salien of ACK/ NACK
nmessages and the orre,sgondi ng uplink transm.ssion _or the EU channel

al | ocati on rESEEHEF* BT AT EPB Ao ERP RiCKomds sefe | dentifies
t he corr espongibhgngiplthddontyraRsNeE BO2 108, anmb Bethhe: WERY 205 <t nake t he

correct associati.on between. the ssage an transm ssion. This
associ ati on (imsn%%n m%%“’%‘i EHEr gg%t%sf%gﬁg%ﬁ@n%-rﬁg@epé gg&é’s‘%%ﬁi?ﬁber andkr a
uni que sequere tareizescheduitly :ad FRARSNUM/NA CBaekisibaidoNASKkneetiback nessage

to the WIRU 208.. . 204! ; rate enbodi nent, preferably inplenented for
t he asynchronougnAgcg% Mé%p%girg%gck case, the non-primary Node-Bs 210B may

provi de H ARGPHEKNACKheme gtd trrg ontisns faethetiamamissino of b B/ FACK niepsagesder t o avoi d

unnecessary gt 5a0§iRSk 9 9hchRhodsiARSHESSLOME. hhain AFR ectly
recei ved by the priﬁr%ry Nog"’élé- p OEA, but are acorrectlym?)ggg'%ﬁl%\%e‘%JI by the

B 2 L : ,
non- pri mary TeRFEIEE! 2958 TR Sineslelharil Teserst 1 the oprpesingorligir ect | y send
an ACK or NAGsBesag® the BUN@XIR12Q8:: Thes420nTRE kdmhY ofiede: Bs 210B sends
ACK/ NACK or CRC.resul Es to the RNC. 215. .Thedn Eahe RN% 215 sends ACK or CRC
results to tHE“PriHEr FREUETE 2GRS no vnique delay between the fransmssion

of ACK/NACEK messages and the corresponding uplink transmission or the EU
channel allocation message, Explicit information in the ACK/NACK message
identifies the corresponding uplink transmission to enable the WTRU 205 to
make the correct association between the ACK/NACK message and the
transmission. This association is made by either identifying the H-ARQ process
number and/or & unique sequence number, such as & TSN with each ACK/NACK
feedback message to the WIRU 205,

[0050] In 2 separate embodiment, preferabiy implemented for the

asynchronons ACK/NACK feedback case, the non-primary Node-Be 2108 may

9.



[0051] I n order to speed up H ARQ processing, the first ACE nessage from any
non-primary Node-B 210B received by the RNC is preferably imediately :
forwarded to the primary Node-B 210A. The prinmary Node-B 210A al so

i medi ately generates an ACE nessage if the transmission is received
correctly in the primary Node-B 210A without waiting for feedback fromthe
non-primary Node-Bs 210B. The prinmary Node-B 210A al so generates an ACE
nmessage i nredi ately upon reception of a forwarded ACE nessage fromthe RNC,

even if ot h@sﬁmﬁaﬁm&meﬂAwemsﬁaﬂM@hﬁﬁﬂyN&e@ﬁm&nﬁ%tb§vogfner ated if
any of the paths are EI ccessfulf an _ACK %gneratfd as soon as t he
first succesSPHF PN W%?Psl%rtfaﬁﬁlﬁ%fm% Tﬁ&l AT TRy e )?yn order to

sinplify t hehq&%hm Nofie-Bla0 AGKE MACKTg R esailed by2Bbnoroftyar-g NeddBet of t he

generati ng be us | X A y b d only at
the RNC, or 67 A oy eg“%%“?}&?’%% e R %%gé?f R the WRY 205
sends an uplmaakagelttauhsﬁ’?’é%ﬁié% Tlor nceag masdy Nade- BB@@&S&H&MK}MIQOS waits at

| east the tinpphe g\%ggfﬁctﬁg @{an%m‘@% sBn i £ ﬁ:@@ﬁ%ﬂ NACK

f eedback. For eac rocess, If an A i'S receive e WIRU 205,
t he WIRU 205berpgmagriipdeetwiddt a in the next avail able or assigned

oppor t uni ty.pdsdP54] ArNAGK 18R @m@h HtMAE A AR Lok BedeBee RANC 215 since
e

it is the onIy node t hat has al | i nformati on necessary _in the soft
handover to ‘EOERRTIRETY Nage- RLRoreieied Hen B sredeesbummededi i ons at any

NOdicE f210. fJﬂﬁ%nEA&QOZ%& gengraled- Iazm @mmr% tNdibe ﬂoMCaQolS r %:]ei \éﬁsé

no rom.,t he S |na determned. tine i.nter e

5 for war e AT R C R (o O TR o I TE B TS Node- B 2108

[0055] It is zalt}&cprhwgMHeBtfzhmwtthoﬁwpﬁtmﬁdtﬁeedb@m@ﬁthermh@mmmed wi t hout an

expl I Cl t NA %%nﬁpg M [Igr%.‘!ag Cﬁ B gg?# Ckex‘?emtas anAqﬁg ion. Wi thin a
periro tine 1s consi

particul ar ere ane as an exp TEFT NACK
conmand at em#wémtﬂhep@rnemtzyn M@d’%ﬁf@ﬁ@%&m@ﬁ%@e frére INTERLE, e2QBS

[ 0056] Fi gur eotﬁeri@@ngésgggg rﬁ?z{ytbe @er%-d@&.oﬁi%t?esandﬁg@fi gs%ﬁé{q{.;aﬂ%aﬁ? I)thcﬂg steps for
paths are successful, an ACK can be generated as soon as the first successful
transmission is found.

0052] Alternatively, in order to simplify the design of the ACK/NACK
generator 205, only a subset of the generating nodes may be used. For example,
ACKs may be generated only at the RNC, or at the RNC and the primary Node-B
210A. '
00531 When the WIRU 205 sends an uplink transmission, for each H-ARQ
process the WIRU 205 waits at least the tims required for the primary Node-B
210A to send ACK/NACK feedback, For each H-ARQ process, i an ACK is
received by the WIRU 208, the WTRU 205 may send new data in the next
available or assigned opportunity.

1060543 A NACK messapge can only originate in the RNC 215 since it is the
only node that has all of the information necessary in the soff handover fo
determine that there have heen no successful receptions at any Node-B 210. The
RNC 215 generates o NACK command if the RNC 215 receives no ACK from the
Node-Be 210 within a predetermined time interval. The RNC 215 forwards the
NACK message to the WIRU 205 via the primary Node-B 2104,

210



coordi nati ng Node-Bs during soft handover in accordance with one enbodi nent
of the present invention. Tn step 405, the RNC 215 nakes a decision to
initiate an inter-Node-B soft handover. In step 410, the WIRU 205

est abl i shes connections with at | east two Node-Bs 210 in an active set. In
step 415, one of the Node-Bs 210 in the active set is designated as a
primary Node-B 210A and the one or nore Node-B(s) 210 remaining in the
active set are designated as a non-prinmary Node-Bs 210B. In step 420, the
primary I\Iod@{)B5210AItﬁrakmq:bmﬂ]&ﬂ:tmtaﬁsmessinm&mﬁmpgmﬂﬁeﬂwhambover by
perform ng EU an oper 57 5 is a
fl-owchart ofmai%rlgg‘lé%ﬁg ?%A-F 3% A %]%O%nfozjﬁﬁ Jeptb 1f1|2| ng the

t ransm ssi opaviccABKEd eﬁﬁahamicmsaiesmrh@@m@G@nmﬁ@MWMOver is
conpl et ed |g1tg&%9é&%%g%%g@§%gg g/oghﬁ\@mgqiggent of the present

invention. In ste Tri skts decision to initiate a hard
handover for!GOéS?eru Bigge donhnBeTderiea areseisr et induiinmnsthol stens fat ep 510, t he

RNC 215 i nf @idimintin: SQMIEERuNOE So:BhhOvaMie Rectlien R Q3 Whdilest OP
transm ssion_and reception in the SO&‘& cell 260. In step 515, the RNC 215
¥ 4%8u gm‘%

sends an actf VEPFSHRHIRTREFOT ol %Ijé”Bal?E@dFﬁm%Jf“FWé@tl me for
handover. [ QR58}epNdib-Br effe khhdiged O Hrisgdly €1%, thi-f WIrhe seueaeriMNase- B 210

det that th t hat

pr evi ousl y RARKEIPASEE FAEREre SEeo0r b7 £ SOGIaL 06 H8 i iEht t od before
t he h_andoverthaht:dev&il@nnthmmvexqansr@sxgnﬂe&lasismarjzNed@ﬁl{em:may | ose the
benefit of Q&&n%ﬁ%&l Mdecﬁ{;ﬁﬁw%%a E&?%jg J,SX QR L A0S %‘E‘é LW th the

retransm ssi on urce schedul er akes the .
handover acticvatinery NpdesBs H0B. Mowouild, isenniary Notel Gl &scontrels 45t a packet s

that have begn NAGKedaulde oR8LGalver Bp%e&@ At Quh S S8 B E{ir the source

Node-B 210 to schedul e transm ssion o the NACKed data packets in tine,
the source NB#éliB=210 shoul d manage to schedul e transmi ssion of as many

NA((jIKedt da: aj j<tet S p@aﬁmgh%echa&@&i%&teia é{eoﬁﬁ&@dlﬁg ﬂg%ae@stgbgwe fh in
order to transmt, a ets as [ fore the
activation tﬁ“r?ﬁif‘lz’é‘ﬁg]i‘er @%XSBPFFéO”s%dﬂg@?ﬁ%%’éa B ?i@“%ﬁdﬁ?fiaf%{"f fore 2814 ority of

t [1 ansmi ss :c Of}ﬁn&(ﬁﬁaﬁi@ c&ﬁﬁ)&ze&@&cc&rﬂaﬁdé@zﬁh&&@paﬂaﬁﬁmt difmlﬁkepr&eaﬂodafjj usts
the MCS of t.he t.ran Si S . Hi r. prior.i eduling is
given to thé" ‘EF&%%R pg%k% sgﬁé“%e @&e%@%ﬂkﬁ&%{%&é{?’ﬁmtlﬁ%&?@aﬁ|h8r‘£esour ces are
sufficient, Tendoreior eWEEU MUScrayctbblousatrdedNdady Zds do s 5@@ ghability of
successful tHansAk SEHOAS the %5’&1-{:@% ggg%l%oéhﬁﬁ? thd Sy BRYTH p 210. In

step 535, the handover is conple expiration o e actl vation
tiner. [ooa@y&mm@s@@mﬁmcentmw%@owﬁaﬁ%ﬁ@l@ﬁm?én@“ éftﬁlﬁmd%chedul ed

uplink transg a%%b&ibn"sﬁ:aér% %H%%Qrc@@fod@gtﬁom&Gﬁ%%&ﬁrﬁﬁzﬁi{)b&us transm ssion
failures, the source de- B 210_uplink schedu]l er 255 may speC|fy that the

schedul ed UL9%38nsmi §§PWQW§gWW€dI%F°TIﬁ%NH§T%2W WEEEEREE wer e
previ ously NAGKede dEbi @a:m;s het iwepl ereidbag TNCKa | sty HreARRIPr oces

identificati he schedul.in for tlon nt fromthe
sour ce Node- }%E%ﬂﬁf{‘%% 2 P eWﬁPﬁs%%, "ﬁgbfé%éﬂﬁ%‘ae‘{lﬁé“@ﬁ}&ﬁf‘? G i nformation
fromthe soukctieatNademE 2&6rest hOMIRIge 2B at;smﬁmmsnetyhhme ﬁ;lme heefiedil ed

transnission_jis for. ﬂf Q&q‘%#n% tﬂé‘%aﬁe ?h%s %ﬁﬁa% oM R, S%g&%&l,

i dentification sent e SC |ng|n ornalon, [ 0061] Wile
this invent |'erﬁ%,t@éewrpvaﬁﬁe&ﬁ@ﬁfﬁvﬂrs?ﬁ@meaﬁ@ adever batraiiin e ef erence to

preferred enbodipBntSyneh tfc %Ldm&%bIa@ge;;aémg%mmwgﬁ $kikdedsin the art

t hat various_changes in forns and details nmay be rmade therein w thout
departing fridfiet Hercs cmpestoradih gespinpe AR 8 %grceé%%‘r%éé@ Ahérpedule

transmission of all the NACKed date packets in time, the source Node-B 210




What is clained is: 1. Awreless transmt/receive unit (WRU)
conpri si ng: a circuit configured to transmt enhanced uplink data to
a plurality of cells of an active set using soft handover; wherei n at
|l east a first of the plurality of cells is a primary cell and at |east a
second cell of the plurality of cells is not the primary cell;

wherein the circuit is further configured to receive first scheduling
information fromthe primary cell and not receive the first scheduling

i nformation sdfiihessecendulednsmieneifBs bhey9equ0d &6l hacdogssnot transmit

the first chEgﬁging i nformation; wherein the circuit 1s further
configured t'0 recei ve hybrid automatic repeat request (HARQ

acknow edgneifi®ss} ( ACKEYL aeferriHARQF el iiv erdae knpwhedg penhsy (NAGKS) from the
primary celljan 7 CKks fromthe secon L1; wherein
t he second célIgﬁ%@%a%gﬁgf%gﬁ%%?#%%%%%%%%ﬁ??ﬁ&?&?m&2 esm““?&“%%% WIRU of

cl ai m 1 wher@Ppdpsisdbl erindy wbirkoscursions [dbay 5ERNG), idsish Ghatiesotdee first of

the pluralityaeh 06hiReRIORICRG: LIS PEL B ) ieher pRprigiie WIRU of
claim1l1 wherejn Lheégﬁﬁanced upl%nk dat a P%%%%ﬁﬁ?g%g%gx?ﬁgﬁﬁg§ a WIRU

i denti fi catiGheduling is given tothe dybrmerists bpahanebenh SWIRedt Aitheiradiai t i S
further confioghiF@e oo shfiaRsl)id nloher@RaRAReRdrAP! Jenksedah andsildnsynchr onous

HARQ transm psrgéagﬂity of successful transmissions from the WTRL 205 to the source Node-B
210. In step 535, the handover is completed at the expiration of the activation
fimer,

{00601 In order for the WIRU 205 to understand that the scheduled uplink
transmission is matended for dats blocks with previous transmission failures, the
source Node-B 210 uplink scheduler 255 may specify that the scheduled UL
transmission is intended for the data blocks that were previously NACKed, This
may be implemented by incloding H-ARQ process identification in the 1L
scheduling information that is sent from the source Node-B 210 to the WTRU
205, By receiving the scheduling information from the source Node-B 210, the
WTRU 205 knows that the scheduled transmission is for specific dats assoeiated
with HARQ process identification sent together with the seheduling information,
AT While this invention has been particularly shown and described
with reference to preferred embodiments, it will be understood by those skilled in
the art that various changes in forms and details may be made therein without

departing from the scope of the invention as described above.
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5. The WIRU of claim 1 wherein the circuit is further configured to have
enhanced uplink data transm ssion schedul ed such as to limt interference

to the second cell. 6. A nethod conprising: transmtting, by
a wreless transmt/receive unit (WIRU), enhanced uplink data to a
plurality of cells of an active set using soft handover; wher ei n at

| east a first of the plurality of cells is a primary cell and at |east a
second cell of the plurality of cells is not the primary cell; receiving,
by the WIRUVhik isstlagnbddul i ng information fromthe primary cell and not
receiving the first scheduling information fromthe second cell; wherein

the second cell does not transmt the first scheduling information;

recei ving, % Esrﬁlg‘e}\%gﬁga%%me@e%aﬁﬁqu*mgcggaepﬁaﬁgests ( HARQ

acknow edgne negative acknow mentS (NACKs) fromthe
primary celi cizadt notfigeed toithgnithe dARQeMAGKEnkrdimtthe Hecdny «eklls ofvher ei n
the second cell dges not transmt the HARQ NACKSs. 7. The nethod of

cl ai m ® AHEYeFe BSIRAAPTS hA&dRE#R control ler (RNC) designates the first of

cllai m 6 whel BT FAC GRAATEo0 Lot A Bare | hanarasy Frlrodet SRR ©
i dent i §dceadlicelh of the plurality of cells is not the primary cell;
wherein the circuit is further configured to receive first scheduling
information from the primary cell and not receive the first scheduling information
from the second cell; wherein the second cell does not transmit the first scheduling
information;
wherein the circuit is further configured to receive hybrid automatic repeat
request (HARQ) acknowledgments (ACKs) and HARQ negative acknowledgments
(NACKs) from the primary cell and not receive the HARQ NACKs from the second

cell;

wherein the second cell does not transmit the HARQ NACKs.

2. The WTRU of claim 1 wherein a radio network controller (RNC)
designates the first of the plurality of cells as being the primary cell.

3. The WTRU of claim 1 wherein the enhanced uplink data transmissions

include a WTRU identification.

4, The WTRU of claim 1 wherein the circuit is further configured to

transmit the enhanced uplink data using synchronous HARQ transmission.
5. The WTRU of claim 1 wherein the circuit is further configured to have

enhanced uplink data transmission scheduled such as to limit interference to the

second cell.

~13-



9. The nethod of claim6 wherein the enhanced uplink data is transmtted

usi ng synchronous HARQ. 10. The nmethod of claim1l wherein the
enhanced uplink data transm ssions are schedul ed such as to limt
interference to the second cell. 11. A Node B conpri sing: a
circuit configured to receive enhanced uplink data froma first wreless
transmt/receive unit (WIRU) in a first cell; wherein the first WIRU
is in soft handover and is transmtting the enhanced uplink data to a
plurality of. celAsahodromptisvez set; wherein the first cell is

primary cel|l and,at |east a second cell of the, Lty of cells.iis not
the pri marytr@Bppiting, E_y Ewﬁgﬁiﬁsﬁ R RitrE LY e iugﬂf R éamfifﬁﬁr@iﬂtkp
Lr ansMbe {of ShLAGNRMN dohd dr AEUARL! LB ubihd 1 hihabv IR USIng the 11 st

erel e circuit 1s further configured to transmt hybrid
aut omat i ¢ repeadin nedpes bsifsHARQ e abknbw etigiiEnt o (iGKsy caldndeddeaster

acknow edgnent.s s).to the first WIRU using.the first cell;
wher ei ¥R C@hr"éfﬁwl%gahw Pjﬁﬁﬁlsdéﬁ’foitéb‘?%@%"yr (]:]_ei ve the enhanced uplink
data from A AERONE HIRRY WTRU sk s8hefifldo inthiGh £1ih Flen %R&Bﬂ%éﬂ'%@ly s in

soft handover transmtting the enhanced uplink data to e plurality
of cel hsd bt rlreidag ithe fiset schedulingvhfors anionhfeof thetsecahd célé not the primary

el 1 wihgieithe EHEa G- u eSS G LeOFT Gt B B BITERRG T i 1 st
schedul i ng | R Q% IR OR IR TR B dulVRMH: M40t bBGud ik SEAGRY)
acknowledgments (ACKs) and negative acknowledgements (NACKSs) from the
primary cell and not receiving the HARQ NACKSs from the second cell;
wherein the second cell does not transmit the HARQ NACKs.

7. The method of claim 6 wherein a radio network controller (RNC)

designates the first of the plurality of cells as being the primary cell.

8. The method of claim 6 wherein the enhanced uplink data

fransmissions include a WTRU identification.

9. The method of claim 6 wherein the enhanced uplink data is

transmitted using synchronous HARQ.

10.  The method of claim 1 wherein the enhanced uplink data

transmissions are scheduled such as to limit interference to the second cell.

11. A Node B comprising!:

a circuit configured to receive enhanced uplink data from a first wireless
transmit/receive unit (WTRU) in a first. cell;

wherein the first WIRU is in soft handover and is transmitting the enhanced

uplink data to a plurality of cells of an active set;
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wherein the second WIRU recei ves first scheduling information fromthe
third cell; and wherein the circuit is further configured to not
transmt the HARQ NACKs to the second WIRU using the first cell; wherein
the first WIRU recei ves the HARQ ACKS and NACKs fromthe third cell.

12. The Node B of claim 11 wherein the circuit is further configured to
receive information froma radi o network controll er designating the first
cell as being the primary cell. 13. The Node B of claim 12 wherein
t he enhancegthupdihnke dattacdl mnsningsy oeld abdelt Uekesta ANERO icdldof tfié phirhbiy

of cells is not the primary cell;

wherein the circuit is further configured to transmit first scheduling
information to the first WTRU using the first cell;

wherein the circuit is further configured fo transmit hybrid automatic repeat
requests (HARQ) acknowledgments (ACKs) and negative acknowledgments
(NACKs) to the first WTRU using the first cell;

wherein the circuit is further configured to receive the enhanced uplink data
from a second WTRU in the first cell; wherein the second WTRU is in soft handover
and is transmitting the enhanced uplink data to the plurality of cells of the active
set;

wherein the first cell is not the primary cell and at least a third cell of the
plurality of cells 1s the primary cell;

wherein the circuit is further configured to not transmit first scheduling
information to the second WTRU using the first cell;

wherein the second WTRU receives first scheduling information from the
third cell; and

wherein the circuit is further configured to not transmit the HARQ NACKs to
the second WTRU using the first cell; wherein the first WTRU receives the HARQ
ACKS and NACKs from the third cell.

12.  The Node B of claim 11 wherein the circuit is further configured to
receive information from a radio network controller designating the first cell as

being the primary cell.

13.  The Node B of claim 12 wherein the enhanced uplink data

transmissions include a WTRU identification.
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